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Abstract 
In this study, According to the results of CO2 solubility measurement tests at constant temperatures, an increase in CO2 solubility 
values was observed for CO2–brine and CO2–oil systems when the equilibrium pressure increases. Furthermore, it was revealed 
that for both aforementioned systems, the solubility of CO2 reduces when temperature increased. It was found that introducing 
CO2 to the oil reservoirs through injection water provides great opportunity to lock large quantity of CO2 inside the porous 
medium with high retention factor. Results of this study showed that both secondary and tertiary scenarios of CO2-saturated 
water flooding are favourable with the storage capacity between 34% to 45% of the injected CO2 in the sand-pack model. In 
addition, the solubility trapping was shown to be the main CO2 trapping mechanism during CO2-saturated water flooding. 
According to the results of this study, most of the injected CO2 was trapped in the porous medium through dissolution in the 
reservoir fluids, i.e., solubility trapping. As an example, the flooding tests conducted in secondary mode at P = 10.3 MPa and T = 
25 °C, showed that about 95% of the injected CO2 can be trapped by dissolution mechanism into the reservoir oil and brine. In 
terms of oil recovery, it was found that the ultimate oil recovery factor of CO2-saturated water flooding is consistently more than 
that of conventional water flooding leading this technique to be a more viable option as a means of improved oil recovery 
technique. In this study, flooding tests conducted at pressure of P = 10.3 MPa and temperature of T = 25 °C, verified that 
injection of CO2-saturated water resulted in improving the conventional water flooding oil recovery factor by about 19.0% and 
12.5% of OOIP for secondary and tertiary scenarios, respectively. Based on the results obtained in this work, it was concluded 
that mixing CO2 with injected water noticeably provides permanent, safe, and practical CO2 storage together with considerable 
oil recovery improvement in light oil systems. 
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1. Introduction 
Global energy demand is expected to increase approximately 35% between 2010 and 2040 where crude oil will 
remain the largest source of energy with its contribution to the world's energy supply growing to around 25% [1]. 
Using fossil fuels for energy production creates large amounts of environmental pollutants, which cause severe 
impacts on the global environment by increasing concentrations of the anthropogenic greenhouse gases (GHG) in the 
atmosphere, particularly CO2. According to the Intergovernmental Panel on Climate Change (IPCC), global GHG 
emissions must be reduced by 50 to 80 percent by 2050 to avoid dramatic consequences of global warming [2-3]. 
International concerns over the environmental impact of high CO2 concentration in atmosphere as a result of human-
involved CO2 emissions have led to gain interest in CO2 storage and Enhanced Oil Recovery (EOR) in geological 
formations such as depleted oil and gas reservoirs. In this regard, oil reservoirs are considered as more appropriate 
candidates for CO2 storage since their geological and petrophysical characteristics are well recognized during their 
exploration and development stages. Availability of data such as structural geology, rock mechanics, and fluid 
properties leads to minimize the costs associated with characterization of the target oil reservoirs for CO2 storage. In 
addition, many of those reservoirs were occupied by oil and gas fluids at relatively high pressures with no evidence 
of danger to the environment for prolonged periods of time; hence, they can be classified as a safe pertinent nominee 
for long term CO2 storage without compromising the integrity of the cap rock and reservoir formation.  
In reality, formation of gaseous CO2 inside the reservoir may result in buoyancy-driven CO2 flow toward the cap 
rock, undetected faults, fractures, or well linings. It is believed that without precise monitoring, such diffusive 
leakage may remain undetected for a long period of time and cause large scale environmental impacts. Thus, 
utilizing a technique which allows the injected CO2 to be stored in geological formations in the form of solid, liquid, 
or dissolved phase in reservoir liquids are among safe options which could be greatly acknowledged by international 
organizations, governments, and related authorities. In fact, investigation, development, and application of such 
techniques require immediate attention from the scientific community.  
Among various CO2-based EOR techniques, utilization of CO2-saturated water flooding as a means of improved 
oil recovery method is alternatively acknowledged as one of suitable options for the long term safe CO2 storage in 
light to medium oil reservoirs [4-5]. In contrast to the conventional CO2 flooding, CO2 exists in dissolved phase 
during CO2-saturated water flooding. Hence, large volumes of CO2 can be injected in oil reservoirs without the 
leakage risk of gaseous CO2 through the injection well and reservoir boundaries, a fact which is well known as one 
of the most serious concerns related to the safety of long term CO2 storage in underground reservoirs. 
In CO2-saturated water flooding, CO2 is dissolved in water (and later in the oil) rather than staying as a free 
phase, thereby providing a safer method of CO2 storage compared to direct CO2 injection. However, CO2-saturated 
water flooding has been considered mainly as a method of enhancing oil recovery. Thus, its CO2 storage potential 
has been noted as an additional advantage rather than being the main driver, as it would be in a carbon capture and 
storage (CCS) program. CO2-saturated water flooding may have a better performance over direct injection of CO2 
because of its higher sweep performance [5]. In water flooded reservoirs, CO2-saturated water flooding can alleviate 
the adverse effect of high water saturation and the water shielding effect as a result of mixing with the resident water 
[6-7]. This might, in turn increase the rate of CO2 diffusion into the oil and the subsequent oil swelling. It has been 
shown that in direct CO2 injection, due to low sweep efficiency and gravity segregation, the time scale of diffusion 
can be several years [8].  It has been shown that injection of CO2-saturated water in watered-out reservoirs is 
considerably attractive for safe permanent CO2 storage [9]. A higher CO2 retention factor was noticed when CO2-
saturated water flooding was compared with a typical immiscible CO2 flooding [10]. It has been reported that a 
relatively high percentage of the total volume of CO2 injected (in the CO2-saturated water), about 46% was stored at 
the end of the tertiary CO2-saturated water flooding [11]. 
In this study, a number of CO2 solubility measurement tests for CO2–oil and CO2–brine systems were conducted 
in order to determine the effect of operating conditions on the capacity of reservoir fluids to confine the injected CO2 
through solubility trapping. Next, series of flooding experiments were carried out using unconsolidated sand-pack, 
synthetic brine, and real light crude oil to investigate the performance of CO2-saturated water injection as a potential 
strategy for permanent CO2 storage and at the same time improving light oil recovery. Both solubility and flooding 
tests were performed at various operating pressures in the range of P = 0.7 MPa to 10.3 MPa and two constant 
operating temperatures of T = 25 °C and 40 °C. Flooding experiments were performed on an artificial porous 
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medium, which was made of unconsolidated silicon sands that were carefully packed by following a thorough 
procedure. The effects of operating pressure and temperature on the CO2 storage capacity and the oil recovery 
performance of CO2-saturated water flooding were systematically investigated. The operating pressures ranged from 
P = 0.7 MPa to 10.3 MPa and the tests were carried out in an air bath set to a constant temperatures of T = 25 °C and 
40 °C. CO2 storage capacity of each CO2-saturated water flooding test was investigated by measuring injected and 
produced volumes of CO2 and the amount of stored CO2 was calculated using a mass balance equation. 
 
Nomenclature   
Symbols  
CL Carbonation level (%) 
MWCO2 Molecular weight of CO2 (44.01 gr/mol) 
P Pressure (MPa) 
Patm Atmospheric pressure (101.1 kPa) 
Pliq CO2 liquefaction pressure (MPa) 
s Brine salinity (mole/kg) 
T Temperature (°C) 
VCO2,f Final CO2 volume (cm3) 
VCO2,i Initial CO2 volume (cm3) 
  
Greeks  
μb Water viscosity (mPa.s) 
μo Oil viscosity (mPa.s) 
ρb Brine density (kg/m3) 
ρCO2 CO2 density (kg/m3) 
ρo Oil density (kg/m3) 
χb CO2 solubility (mole CO2/kg brine) 
  
  
Abbreviations  
ASTM American Society for Testing and Materials 
BPR Back pressure regulator 
CCS Carbon capture and storage 
EOR Enhanced oil recovery 
GHG Greenhouse gas 
GWR Gas to water ratio 
IPCC Intergovernmental panel on climate change 
OOIP Original oil in place 
PV Pore volume 
RF Recovery factor 
SIR Stored to injected ratio 
WF Water flooding 
 
2. Experimental Section 
2.1. Fluids 
The CO2 used in this study was sourced from a high purity CO2 cylinder (99.99%). 2% NaCl brine was prepared 
using deionized water. The density and viscosity of the brine were measured at T = 25 °C and Patm = 101.1 kPa to be 
ρb = 1010.2 kg/m3 and μb = 0.90 mPa.s, respectively. The light stock tank oil sample used in this study was a mixture 
of few samples taken from the Bakken formation in Saskatchewan, Canada. The carbon number distribution of the 
oil sample is presented in Figure 1. Density and viscosity of the crude oil sample were ρo = 799.0 kg/m3 and μo = 
2.76 mPa.s respectively at a temperature of T = 25 °C and atmospheric pressure of Patm = 101.1 kPa. 
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Fig. 1. Gas Chromatography (GC) compositional analysis result for Bakken crude oil sample used in this study. 
2.2. Porous Medium 
The flooding experiments were performed in a sand-pack flooding apparatus. The length and internal diameter of 
the sand-pack vessel were Lsp = 30.48 and Dsp = 2.54 cm, respectively. The sand used in this study was purchased 
from Bell and Mackenzie Company Limited, with 99.88% of its composition as silicon dioxide (SiO2). The particle 
mesh size ranged from ASTM 40 to 270.  
2.3. Experimental Setup and Methodology 
The apparatus for measuring CO2 solubility in brine was mainly composed of a CO2 cylinder, a programmable 
syringe pump (Teledyne ISCO, 500D series), an air bath with a heater with temperature controller, a digital pressure 
gauge (Heise Inc.), a piston accumulator, a back pressure regulator (BPR), and effluent fluid (CO2 and water) 
collectors. The process of mixing CO2 with brine was conducted at the pre-determined experimental temperature 
and pressure. When the CO2-saturated brine was prepared and stabilized, a subsample was taken from the BPR. By 
measuring the volumes of the produced CO2 and brine in the collectors, the gas to water ratio (GWR) was calculated 
to determine the CO2 solubility in brine, as given in Equations 1 and 2. 
   
  T,Pcm Water, Produced T,Pcm ,CO ProducedGWR atm3 atm
3
2    (1) 
2
2 1000
COb
CO
b MW
GW R uu U
UF    (2) 
The apparatus for measuring CO2 solubility in oil was consisted of a see-through-windowed high-pressure cell 
(Jerguson Co.), a magnetic stirrer (Fisher Scientific Co.), and a high pressure CO2 cylinder. The CO2 solubility in 
crude oil was measured at different equilibrium pressures and four constant temperatures in the range of T = 21–40 
°C. In order to calculate the solubility, initial and final volumes of CO2 in visual cell, VCO2,i and VCO2,f, respectively, 
were determined by taking photos and utilizing image analysis technique. Then, the solubility value was calculated 
using the mass balance and ideal gas equations for the dissolution process. 
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The CO2-saturated water flooding apparatus used in this study was a typical setup used for sand-pack 
experiments. The complete schematic of the setup is shown in Figure 2. A syringe pump (Teledyne ISCO, 500D 
series) was used to push the injection fluids (i.e., brine, crude oil, and carbonated brine) into the sand-pack. 
Produced liquids (i.e., water and oil) and gas collected using a precisely graduated cylinder and a carefully designed 
gas bubbler, respectively, at atmospheric pressure (Patm = 101.1 kPa) and experimental temperature. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Schematic diagram of the sand-pack flooding apparatus used in this study. 
3. Results and discussions 
3.1. CO2 Solubility 
In this experiment, the solubility of CO2 in brine (with the salinity of s = 0.3492 mole NaCl/kg water) at different 
pressures and two constant temperatures were determined. Figure 3 presents the measured CO2 solubility in brine 
for various pressures at constant temperatures of T = 25 °C and 40 °C. It shows that the CO2 solubility in brine 
increases remarkably with equilibrium pressure up to a certain point. Further increases in the equilibrium pressure 
did not result in noticeable increases in CO2 solubility in brine. This behaviour was mainly due to the CO2 phase 
change from gas to liquid, which occurs near CO2 liquefaction pressure, Pliq. However, it was observed that at a 
constant temperature (e.g., T = 25 °C), the CO2 solubility in brine becomes less sensitive to pressure at higher 
pressures (e.g., P > 6.9 MPa).  
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Fig. 3. Measured CO2 solubility in brine at 25 °C and 40 °C and different pressures. 
The CO2 solubility in the crude oil was measured at seven different pressures and two temperatures (T = 25 °C 
and 40 °C). The measured CO2 solubility in the crude oil versus equilibrium pressure data at T = 25 °C and 40 °C 
are shown in Figure 4. It was observed that the measured CO2 solubility in the crude oil sample increased with the 
equilibrium pressure. Moreover, it was noted that increasing the temperature led to a reduction in the solubility of 
CO2 in the crude oil. For example, at equilibrium pressures close to P = 5.8 MPa, the solubility of CO2 reduces from 
χb = 29.95 gr CO2/100 gr of oil to χb = 21.65 gr CO2/100 gr of oil when experimental temperature increased from T 
= 25 °C to 40 °C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Measured CO2 solubility in crude oil sample at different equilibrium pressures and two constant temperatures of T = 25 and 40 °C. 
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3.2. CO2 Storage 
Table 1 summarizes the experimental conditions, physical characteristics of the porous medium, and the flooding 
specifications for the conventional WF, secondary CO2-saturated water flooding, and six tertiary CO2-saturated 
water flooding test conducted in this study. 
Table 1. Experimental conditions, characteristics of the unconsolidated sand-packs, and flooding specifications for the conventional WF, 
secondary CO2-saturated water flooding, and five tertiary CO2-saturated water flooding tests conducted in this study. 
Test Mode CL (%) 
P 
(MPa) 
T 
(°C) 
qinj 
(cm3/min) 
χ in Brine 
(mole/kg) 
kabs 
(mD) 
I 
(%) Swi Sor 
#1 WF - 4.1 25 1.0 - 5608 27.84 0.384 0.248 
#2 Secondary 100 4.1 25 1.0 0.9738 7184 27.58 0.365 0.181 
#3 Tertiary 100 1.4 25 1.0 0.3572 4136 28.15 0.376 0.223 
#4 Tertiary 100 4.1 25 1.0 0.9738 4037 26.83 0.370 0.197 
#5 Tertiary 100 6.9 25 1.0 1.3084 4053 27.14 0.384 0.178 
#6 Tertiary 100 10.3 25 1.0 1.3188 4106 26.92 0.372 0.174 
#7 Tertiary 100 4.1 40 1.0 0.7797 4074 27.44 0.380 0.208 
#8 Tertiary 50 4.1 25 1.0 0.3896 4282 27.33 0.361 0.212 
 
In this study, CO2-saturated water flooding process was found to have great potential to permanently store 
injected CO2 in oil reservoirs while substantially improving oil recovery. Figure 5 shows the graphs of the amount 
of CO2 that was stored in the reservoir during the tertiary CO2-saturated water flooding process for different 
operating pressures. It was observed that the CO2 storage process initiates at about 1 PV when carbonated water was 
injected and the amount of stored CO2 increased considerably for a while and then remained the same for the rest of 
the CO2-saturated water flooding process. At this point, both the oil recovery and CO2 storage flattened because no 
more CO2 could be dissolved into the residual oil and the entire injected CO2 from CO2-saturated water flows to the 
production side because the porous medium had accepted its maximum CO2 capacity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. The cumulative volume of the stored CO2 in the reservoir at the end of four tertiary CO2-saturated water flooding tests at various pressures 
and constant temperature of T = 25 °C. 
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It was also observed that the experimental pressure increased with higher CO2 solubility in both the oil and brine 
phases as depicted in Figure 6. This figure clearly shows that cumulative amount of injected, produced, and stored 
CO2 increased as the experimental pressure increased. However, the improvement in CO2 storage capacity was less 
effective when the operating pressure was increased from P = 6.9 to 10.3 MPa, as discussed earlier, the solubility of 
CO2 in brine increased only slightly at higher pressures. 
 
 
 
 
 
 
 
 
 
 
Fig. 6. Total volume of CO2 injected, produced, and stored at the end of tertiary CO2-saturated water flooding (approximately 5.7 PV of brine was 
injected) at various operating pressures and constant temperature of T = 25 °C. 
Table 2 summarizes the total amount of CO2 that was injected, produced, stored, and the CO2 stored to injected 
ratio (SIR) for all CO2-saturated water flooding tests conducted in this study. CO2 SIR is defined as the fraction of 
injected CO2 that has been stored in the reservoir. The CO2 SIR values were recorded when no more oil was 
produced for each CO2-saturated water flooding test. It is found that the SIR values are in the range of 40.7–47.1% 
for all CO2-saturated water flooding tests except tertiary CO2-saturated water flooding conducted at P = 1.4 MPa 
and T = 25 °C which was found to be 61.1%. This was be attributed to the very limited amount of CO2 in the 
injected water because of low CO2 solubility at the pressure of P = 1.4 MPa (i.e., χb = 0.3572 mole/kg). Therefore, 
the residual oil and brine in the reservoir were able to maintain most of the injected CO2 and consequently higher 
CO2 SIR was recorded. 
Table 2. Total amount of injected, produced, and stored CO2 as well as the CO2 SIR ratio for seven CO2-saturated water flooding tests carried 
out in this study. 
Test Mode CL (%) P (MPa) 
T 
(°C) 
Injected 
CO2 (cm3) 
Produced 
CO2 (cm3) 
Stored 
CO2 (cm3) 
CO2 SIR 
(%) 
#2 Secondary 100 4.1 25 3838 2275 1563 40.7 
#3 Tertiary 100 1.4 25 871 339 532 61.1 
#4 Tertiary 100 4.1 25 4077 2262 1815 44.5 
#5 Tertiary 100 6.9 25 5294 2801 2493 47.1 
#6 Tertiary 100 10.3 25 6148 3571 2577 41.9 
#7 Tertiary 100 6.9 40 2867 1631 1236 43.1 
#8 Tertiary 50 6.9 25 1799 991 808 44.9 
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3.3. Oil Recovery Improvement 
Effect of operating pressure: Figure 7 shows the calculated oil recovery versus the injected PV of CO2-saturated 
water at four different pressures of P = 1.4, 4.1, 6.9, and 10.3 MPa and constant temperature of T = 25 °C. The oil 
recovery (RF) is defined as the ratio of the volume of the produced oil at any PVs of the injected fluid to that of the 
initial original light crude oil in the sand-pack. The tertiary CO2-saturated water flooding tests were terminated at 
about 6.0 PVs of injected CO2-saturated water as no more oil was produced and maximum RF was reached. The 
cumulative oil recoveries at water and CO2 breakthrough time, as well as the cumulative oil recovery for each 
tertiary CO2-saturated water flooding test are summarized in Table 3. 
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Fig. 7. Cumulative oil recovery for four tertiary CO2-saturated water flooding tests and the conventional WF (base case) at various operating 
pressures and constant temperature of T = 25 °C. 
Table 3. Ultimate oil recovery factors, Recoveries at water and CO2 breakthrough times, and recovery improvements over conventional 
waterflooding for the secondary CO2-saturated water flooding and five tertiary CO2-saturated water flooding conducted at various operating 
pressures and temperatures of T = 25 °C and 40 °C (RF improvement is taken as the difference between RF for base case conventional WF and 
that for each CO2-saturated water flooding test). 
Test Mode P (MPa) T (°C) Oil RF at Water BT (%) 
Oil RF at 
CO2 BT (%) 
Ultimate oil 
RF (%) 
RF Improvement* 
(%) 
#1 WF 4.1 25 57.14 - 59.74 - 
#2 Secondary 4.1 25 56.98 64.06 71.51 11.77 
#3 Tertiary 1.4 25 54.07 60.61 64.23 4.49 
#4 Tertiary 4.1 25 54.88 61.10 68.79 9.05 
#5 Tertiary 6.9 25 55.31 62.27 71.07 11.33 
#6 Tertiary 10.3 25 56.16 61.77 72.26 12.52 
#7 Tertiary 6.9 40 54.86 59.58 66.48 6.74 
 
In addition, the sand particles were analysed under microscope camera in order to observe possible evidence of 
asphaltene precipitations. The observation has been performed for each of the CO2-saturated water flooding sand-
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pack flooding tests and no indications of asphaltene precipitation were observed. Therefore, it has been concluded 
that for the experimental conditions and fluid characteristics of this study, the CO2-saturated water flooding process 
has been proceed without any asphaltene precipitations.   
Effect of operating temperature: Figure 8 shows the measured oil RF for tertiary CO2-saturated water flooding 
versus PV of injected CW at the pressure of P = 4.1 MPa and two different temperatures of T = 27 °C and 40 °C. It 
was found that tertiary CW flooding performed at a temperature of T = 40 °C resulted in a lower ultimate oil RF of 
66.48% compared to RF of 68.79% at the temperature of T = 25 °C. This was because at a constant pressure, a 
relatively smaller amount of CO2 dissolved in the brine at T = 40 °C (i.e., χb = 0.7303 mole/kg) compared to the 
solubility of χb = 0.9775 mole/kg at temperature of 25°C, resulting in a difference in CO2 transfer to the oil phase in 
the sand-pack. In addition, the ratio of produced CO2 to injected CW for two operating temperatures of T = 25 °C 
and 40 °C is presented in Figure 8. 
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Fig. 8. Cumulative oil recovery and the ratio of produced CO2 to injected CW for two tertiary CO2-saturated water flooding tests at constant 
pressure of P = 4.1 MPa and two operating temperatures of T = 25 and 40 °C. 
Tertiary vs. secondary CO2-saturated water flooding: Figures 9 and 10 compare oil recovery of CO2-saturated 
water flooding in secondary and tertiary modes at a pressure of P = 4.1 MPa and temperature of T = 25 °C. Since the 
secondary CO2-saturated water flooding tests were conducted up to about 4 PVs, the recovery factor curve was 
extended by a dashed line allow comparison with the tertiary CO2-saturated water flooding. It was observed that 
CO2-saturated water flooding in the secondary mode resulted in higher oil recovery of about 2.7% compared to the 
tertiary mode. This was because in the tertiary CO2-saturated water flooding, the injected CW followsed the 
previously flooded water path (initial water flooding) due to more a favourable mobility ratio. Therefore, a lower 
contact area between the CW and the oil phase was obtained when CW was injected in tertiary mode and a higher 
in-situ water saturation. Hence, according to Fick’s Law of diffusion, with less contact area, less CO2 is conveyed to 
the originally in-place oil, from the injected CW. This resulted in lower oil swelling and viscosity reduction which 
are two main mechanisms of oil recovery in CO2-saturated water flooding process. In addition, the time of interface 
contact is higher in secondary CO2-saturated water flooding because the injection of carbonated water started from 
the beginning of the flooding tests. Thus, CO2 mass transfer from brine to the oil phase lasted longer and more CO2 
diffuses to the oil layer, therefore the oil swelling effect and viscosity reduction are more noticeable in secondary 
CO2-saturated water flooding compared to the tertiary CO2-saturated water flooding. 
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Fig. 9. Cumulative oil recovery and the ratio of produced CO2 to injected CW for secondary and tertiary CO2-saturated water flooding operated at 
temperature of T = 25 °C and pressure of P = 4.1 MPa. 
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Fig. 10. Comparison of the ultimate oil recovery factors for conventional water flooding, secondary CO2-saturated water flooding, and tertiary 
CO2-saturated water flooding tests conducted at various operating pressures and constant temperature of T = 25 °C. 
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4. Conclusions 
x CO2-saturated water flooding in light oil reservoirs is beneficial for CO2 storage. A large fraction (in the 
range of 40% to 60%) of total volume of injected CO2 was dissolved in the injected CW and stored at 
the end of the CO2-saturated water flooding.  
x The ultimate oil recovery of both secondary and tertiary CO2-saturated water flooding is consistently 
greater than that of conventional WF at various operating pressures ranging from P = 0.7 MPa to 10.3 
MPa and two constant operating temperatures of T = 25 °C and 40 °C. For instance, at the pressure of P 
= 10.3 MPa and temperature of T = 25 °C, injection of CW was able to improve the conventional WF oil 
recovery by about 19.0% and 12.5% OOIP respectively for secondary and tertiary scenarios. This 
demonstrates the vast potential of CO2-saturated water flooding to improve oil recovery from virgin 
light oil reservoirs compared to conventional WF. 
x Operating pressure plays a significant role in the oil recovery process by CO2-saturated water flooding. 
Experimental results revealed that oil recovery by CO2-saturated water flooding can be increased by 
14.21% and 8.03% for secondary and tertiary schemes, respectively, when pressure increased from P = 
1.4 to 10.3 MPa. In addition, it was found that the cumulative oil recovery of both secondary and tertiary 
CO2-saturated water flooding improved considerably for pressures up to P = 5.6 MPa when the 
experimental temperature was set to T = 25 °C. While for the ranges of P > 5.6 MPa the oil recovery 
using CO2-saturated water flooding increases only slightly. This was because at the constant temperature 
of T = 25 °C, the CO2 solubility in brine increased considerably to a certain pressure and then was 
maintained near the same level.  
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